Deciphering azole resistance mechanisms with a focus on transcription factor-encoding genes TAC1, MRR1 and UPC2 in a set of fluconazole-resistant clinical isolates of Candida albicans.
Several and often combined mechanisms can lead to acquired azole resistance in Candida albicans and subsequent therapeutic failure. The aim of this study was to provide a complete overview of the molecular basis of azole resistance in a set of six C. albicans clinical isolates recovered from patients who failed azole therapy. For this purpose, expression levels of CDR1, MDR1 and ERG11 were investigated by reverse transcription PCR (RT-PCR) together with amplification and sequencing of the genes encoding their transcription factors TAC1, MRR1 and UPC2. In all, the data underline that azole resistance in this set of clinical isolates results from distinct, often combined, mechanisms, being mostly driven by CDR1 and/or MDR1 active efflux. We show that gain-of-function (GOF) mutations in the transcription-factor-encoding genes TAC1, MRR1 and UPC2 are a common event in azole-resistant C. albicans clinical isolates. In addition, together with the finding that these genes are highly permissive to nucleotide changes, we describe several novel mutations that could act as putative GOF mutations involved in fluconazole resistance.